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light modulator, and a light intensity control unit (16c). The light intensity control unit (16c) controls stepwise the intensity of light 
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Othe control of frequency of the optical pulse from the light modulator or the peak power thereof. Therefore it is possible to adjust 
^ minutely the intensity of light at each stage, 

^ [mmm] 



WO 01/20733 Al 



llftl 



LU, MC, NL, PT, SE), OAPI ftfr (BF, BJ, CF, CG, CI, 2X?3- K&tfffiCDB&fglCO^T l±. S^flff 

CM, GA, GN, GW, ML, MR.NE, SN, TD, TG). GrPCTlSHy h©#Bil::gft$;h.T l\$> K<t8Sf§ 
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power thereof, thereby enabling the intensity of light to be controlled to any preset intensity if the intensity of light is in a predeter- 
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^^gT'&ij, nd7^^ob^ mmmommmk<bmmizte2> 0 $ 
mttmnm cut* aa r^i <z>s%mi?ptt£j tmn oaks h-^xa 
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6 

(jut, as r£2®ft%ftsnptt£j <tp?.so ^g*sn*. s^, 
£&0B%amtt« (jut, jse r$3 0B%BiN&i£Bj ±nt&) &miz 

3M*0Bft«BTIi, ±E<&3l2 0Bft»&JiS)te^<!:UT, 
>5>#KJ£BfcB©± 1 OXSft. J/g*; hWXxy t£>$nftGIT**1 0 0 
m slig(Ofl#P^rt[ClS:Sffl(cSiJ?Sr<5C<!:, W»fllfii:LT»*»*Jjl©± 

ay hOBftBIFBlT&S 2 Oms e c ©Hurtle IB£BttMtf>± 0. 2%|c|ft 

Sot, «*««0*aUliLT, ±EB1 3 0«3tjjHH»ttli*Jt«-r 
* » icb , {H» IC sb»«« 1= Jt D * fr 5 C <!: «»T* * %XSB0!) til 
il^JTOSftTlN*. CCT. ti&IC&£&£ft£(*« (a) {H»©^-f^5y 
(b)tlBlftJjt (c)»B3K. (d)*tt3fc»K£W»B<fc0U=. 

«»*>**nf©Tica*tifct>oT, ^co^i oiwti. ±E©ty 

0 ic&B&Sffi lcj£ i;fc3t**J»*f7 ? C <h#T£ § «^g^Sttf § - <u 

♦Bwojfuoawtt, u-if3t©ti&aft*ijfS©K*aftic«*icti» 
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7 

ft o z. t ^m^m^mT z> z\ <t iz& £ 0 
* * 8 (D m Mi*, nmwi \z?jnz<Drt* ->&mm ic&^-r <s c <t 

Z'riv Z\ <tX>^# ^>^^;i $4tttt-r^ C£IC£>3 0 
£#J$p-r<5tt*{tiiJSP;gSg<fc ; 1 ©JtiSgiTifeS, 

7 4 rtm&m&L-fz&ft? 7 <trt<Dftft7jzm&iiz*> • j-y-tz^omm 
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1 1 1> iz. %y 7 4 rt<r>mz\km Litm&fSiig<D?itm®m^m£tzz<D-c. 

&l\'?'(i-Syfil/>i>£®m\znm.TZZt&TgZo C0i§£* Grit? 7 

(Dm&mmmmcv&zmsiziZs ^ty7^/to : tti^Ht}^<Dm-itm<D 
iai^iEiit^oiiiiicii^-rsct^T^s. ^o-c mx\z. n^i oo^-r 

z.<om^\z^i\x. 7 -i/mzm&tz m^mk<D%7 7 4rt\$. * 
Tt>&i\ %7 7 4rt<Dmtmw?s 1 oo*Ju±mtaTt>es^ 

1 ©JtMHTIi* &#7 7'f/\*^£0ftai7j£*> • *7l-<5 
#3t7 7-fAt»-r*AW**»ft-r*«*«Xtt«a«<i: 

«J«Sti*#3tli»©-SlC» 3t**S*ff5c: < !:*fC**7 7WA**8^ 
ft<ifeiattlt6nTU4*^i:ii, fi(l£%Mia£ftli> m!iE#tt77-f 
/\*#£<DmIi5ttaj7J<fl*> • ^7^H5iE7 7>r/ttiipsllOl5liSffl^»eoll 

eMioa y sutler y fr5 c <t t ux t>ai\. 



WO 01/20733 



PCT/JPOO/05875 



9 

&ytm8t&mi£T2> it 7 7 << no— W7 7 << Aigin§§ t tz o x\.\&&&<d u 

frfrz>m£nat. 7 7 4 Atomic <t y 7 -< A£#tffttig&i;:A#t u 
rcitzmrnxz zttisiz. itfttj&*7T2>z\££tstifrit7 7'(rt&&ts 

*5ew<&aii ofcte^m-ci*. &?t? 7 4 y<fr*><DffiMZit&7j<D*> • *7 
£ mm 7 7 *r A^iHtKaa^ffl 3tiB«> 6 ojsbjgft <E>3£jg<& y ic «fc y fr o 

fttD&Jg^p/r^ L"*;u<i:« l^;P<!:<Dl^*i;JMcjR— m izWLfeTZ z\ <t (c J: y 
BtTieJ®!lSa7fe^>5i^(DWy^x.*ft^C«i: < i:UT't>^t^ mfl55fe» 

^m^u^jvtmi^^jit(Di\tti^izm-tfiiizm^-t^z\ttiyx%^\ 
§ d t iz j: y mum&fto&mov} vmxzirioztt ux*>mi\ Tttt>?>. 
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10 

SE (Ampl if ied Spontaneous Emission. SJRttilJtt) <0gf2#£la]iS-t<5::<fc 
(tttlC. '&fk07 7 4rtm*£tZ®&K(D®M.Z&&£?%OT*1t 

CCifftlCfeUT, BuiB^eOHuiE7 7-rAlSiiHSIIi, ffe©S07 7^/t 

*SIW<Df5l (DftMmWT'lts mU&%7 7<<rtfrt><»%ft-h(D*> • *7 

»J»&Bli. HtFiEajjJ^gT y 7*<h i9r£<BIS:J£ftSICg^t\TiiiIIB&tt7 7 
^/^e>05tdi7J^»JJC^->-^7l-€>Ci:<!:L/T ! foa^. frfr-Sit^lCtt* 
^7 7^A©ai7J(Ctfe>0^^oT't>77'rAPO^ai7J^^^«lCl5 

i^JC;IiJ^$n^7 7^Aaj7JO(it>0^lcS^t\Taj7J^gv^7°^fiSc$ 
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11 

ttifi<DHufE if fttf) 8 ^SJiS^St^ 1 0 fenm : ,BL(D I \fn^$H4t^ C <fc 

**w<oss.i o^srairm, hue******* 
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zmMzmmzvT. mti%^^mm\z-f^^x^t>^^mmm^[zm 
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a r ^ x&tf^t t*x z> x<D ^-rn^^tt <b -t & ft 7 7 -< /*&ytm : & 

i U T WT <5 C <h <h T Z> C <h 

±2 titi/v^yt&mm? 1 *> 1 7 << *\m ^n^^ytmrn^ 
mtzz7 7^^m^ii^<o^7i%(D%m.^m^^%munmm£ 

t^yt^m^iz^xpJimm^WLOJVu^iz^m^timfj^ti^o tux. c 

it. /^xttotf-£/t7-;m(£-£T&ni^ ^(Dmfcwazmcxmm? 
sot. ^mum^mt^^m^t)^^7j^n^/vux^(Dm}&mt:pm-t^> 
cilery, 77*/mm%sfr*><D&7}yt<D?rtm&nfeittm (B*H5t«) iz- 
mzi±z>z\£&x%%. *mn\z£z>/v\,*ift<Dm : &$k (tm^&tjo/t 
juxwl) fflmz^zytmmmxi** mmistzm&mi izumvmniztt^x. 
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14 

So 

mntfi^o/vu^om^mzj^cxit^noA^tfto^^mtL. %m 
icj:fttf, mtiA*ft®&&&mzm®t%itmm3frb<Dftji/vi,x<D£- 

2nzfflU/v\'7>ft<Dtz-£/ty-zmiz%mtz>z:£tuT*&{,\ 
•rsciicfcy. «rE/t;px3itofflaa«;a»"r*cikiUTt>ft^. wsa 

»ttlC-»r*. 

*56W©«2 03tSBS«Tli» AIIEftilMflWSlMk&HlcRlT&tU S3E& 
7 1 0 0*tt±$faTt>ifiaA«ttmmSltJUrtlCJR» 
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ufzm£tez>t>tf-?itfc<. ftm^oitiJj/vvxotf-fmmizttL. mm 
&m-f 0 —-fi. mmtmmntfimn^t^mnx'&^m^izit. *o&ti?tt<D 

5£gttc#t£(;JU cos (V) T£S7t46. ±IH©^^gP(?D^^fic#1t 

^ifiosuiE u-tf no 8 fg^fs&stf 1 o femm&(Di\-ftifr%m±-t Z> C i 

iz&&[sTm?3T%it&mn£zmTzyt&±&£ ; muyt^mz^^x^ 

iz£vmuytMm&fr%oi&*ftoftmzmmtzytmftm&M£ ; zmtlz 
^s<Dtft-Mmmx$>^> 0 
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««»«> y T'#E1iSn£E1tM*KI=«;l3J§£(;:tt. HuEtt 

«^&ffi*an*WE/ , c;i/^3t©e-^/t9-*»J»«c<i:i:UT , bA^, 

<k©&i\ ftttA&%»J*#?>rtt<>:tt*. 
*ffeW©*3©#SMT(i, AQE*ttWaM2ttft£n(cttl7&ft. h5!E& 

3t*iiiiTO3tai7j^gi5(i^7 7^Aic«fcy^n^n*ii^$nTiNT ! bmt^ c 

Ali. JRta6ftTA>K^-77WVW*l«3nTlvCfcSl*. iltt. #77 
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17 

/i(Dmtm^<DX\ 1 0 0*&±&teT%m&Wmmmmm&L1*llZW.lt>Z>Z\ 

mmmiz-fz ux'iit>i±z>mm%ti$:mzffi?LT<.\T<bBki\ frftzmsizit* 
&ft7 7*/wbthti2n&ftfimmmiznte&z£&te</3:2><D-e % m^m 

urzmt/siztotf-eitteK % ytmmffl<D&jj/vi,x<De-#&mztti^ mm 
-e&^&g^ b&ijztizmmi&vftsiv^mizttmistc: $mm<D&&®. 

/w* tr-^5£jg(D. nmft¥&mniz£m2tiz>mE./v\,x<D/v\,x \±-t> 
mm&nmt. cos cv> -e$>z>rzit>s ±n<oi&m&i*m<D&m&tiitin& 
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18 

^tt^x-^ICS^OT. aft** U 7U-*>a >£*re>aft** 'J TV- 
S' 3 ;$Ilci^cttt§ctra5, fr#5i§£Ui. 

a*** u tv— *> a >«npsB(cj; y , v-At-fi&mo&ftmmfc&v 
MttSttfcx-^ica^ux* aft**«j7V-'>a>#m>ft*©T% tf 

-At^^«fl|(01ftffi*tpaft*H^siS[fticjE«lc»ffit-«c:t^T*, cn 

ic«ty e-A*^*««0»Hft©iM»a f «»uTt>. ^ftici*W£g(7£ 

C<!:fc<> fcf-At=*««*flHvCl/— »f*©+iC>aft*»f€©»£aftlC 
«*Clt«F-r*J:5«:aftSSfl:iW»«'TOlc«:«. 

iiinEatt©**^****^ *mi2*»©3t7 7 f a*^ ufcpj-aftoaa 

©3t*©**«®*IMiL*«3t«»Mi: ; »E*a©3fc7 7«</<*ttUfc£ 
c:©»£lCfel\T» AJE7 7 -f *±SI5cilW3MQSftJfc7** 

7i-f h^^xs^kt^-77s^77x©^-rn^$±**(i:-rs^7 7-f a 

i/-if*©+iC>sftft*ms©sasafticit»i-*fc»<DiftftSSfticBiir* 
«*ott««uiaft(Dia«ttffttox-^ izm^x. aft** u 7u— > a 
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s** u 7u->3>^n5 0 z\<Dtctb. •mizmniz t-Atz^ii^ 

A^^^^^ffllNTl^-tP^t^^^a^^F^tDiftSa^lcSillfC^^-S 
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umzmmim** y > g zt t uxibBki.\frfrz>m£iziz, 
mux. *0&&mm : &&%nfc%i&\zmj£tzzttf»imttiiZ, 

iiilElfl 1 (DM'm&Wte. m&&W&&** V7\s-is3>£'fi?\zmz. B?f 
lBJEL/tl6*faft*lr 'J 7V-->3 I/— ifftfl!>aftSW»£m>fcl*»£ 

y U— !f if ttfTMOT* s*sn***A« 

*3feW©» 4 OftSWCJi, U— tf 3fc*# £> tf> U-tf 7 7 -f 

«*«ic«fcyi««*nfcu-tf*ojSM**JFriii<i:«i:*©T. m 

&&»fc«t:y U-1f*oaiiS**!ToTa»a€:*4«1t*C<!:lC«fcy % £ 
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21 

tzvbiwizjut'&v, mum 1 <M&m&wiz+ t»Ei6»a*«**y>'u-5'a 

ffll-T 535 2 <D#JiSJ£SS£MlC«ii*.<5 C i: its C £WZ£Z> 0 frfrZ>m'&\ziZ. 
A^=*&*t£>^Er:*i£il!CgcU\T, U— !f KMfrbCD U—tfyt<D : &m.WU 

So 

?timi&-tzmm®.<Dyt7 7 4J*&fr isitm- : &&(Dm$8L<D?ttn<Dimyt&m 
zmx.z>mftmm%im£ ; mzmm<Dyty7^/^^u^±x<otftm.^m-<o 



WO 01/20733 



PCT/JPOO/05875 



22 

*3t*(CS6»rSfl3t*l^«lftM«!:*flliL-5l(! 5 <DftMmWT$>Z, 

■swat, ByiE#^7 7-r/ticA*f-r^a^o^m-en-e r noDii^s^ii 
ffRBJtt-rswrttrsct^T**. cniis R«**«io«jfi**"r«* 

7 7-f/t(cRB3t*A«Lfc«^lci4, *0tt:7 7-r/W6l*nflJfcjWHfli3 
tl5#S>T&£. fcjfe, *7 7-<A*^±CRtt»«»©«S<!:-r*Ci:tt3F^ 

**W<D*5<D3fc«MTtt* Wffifi*HBEMA<IWC*3t77-fAft^L 
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(i, i»JU±o3it77-r/tii«iscj:*iaxii^a<o**(i^fflic*y % # 

si/T, tA»-r saa^jtJKofijttttt^BS-r « c t t> 

Rrtrc&*#» iNEie%nBm#, tirEaao*77-fAJ:yt>±aflicE 

*ww&&&tz* J««>*«3tA«iiiasn*3t7 7-<AT»y» *hi/x©EP 

y L/^-rt^^SPp B p<D3t^14^JSil-r<5c<!:lCcl:y, fl^l&lSjft 

A'#d5Wr£ES£/h$ < « £ £ t> lc, ti%*M&gB®5*B&€/Jt3 

*IBMO*5<0*»«BTtt»mE«3t*ra«*SIB^6»ffi*tl)t*S*» 
4>fc< <h*> 1 o<0*«JB3t¥ISft*^Sl*«c < !:lc<fcy, MB!A«fT^M 

SB^&4ttt$n«%%Ofi%^l4«ms^tSAlc«fc-5iftftBiA C&ffiH 

**»*«lcfrt>ti*AW3tfl!)B*^fiIlc»S-r*c:i:lc 
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U BfriE^^^S^t>#*ai$n'53t(i1 9 3. 4nm#MI 
SP«^^ffl-r«5<OT. fi £ (DltB&Bkmt iz J: o T*OilMMTAftf3fc* 

t^£„ *i«rc&fcoT*^«fir«se»©ft*^Ji<3a:*oT, 



WO 01/20733 



PCT/JPOO/05875 



26 

e»«tt$n«tt»aftic»LTmeift£ttaiSSottaiS¥iftfi«a(£-»d 

1**lftWafi*lrU7*l/— >g>*fr53S2ia<!: ; Meg 1 I8-C#«>fc1lf| 

es*ttfcttics^T» meMttmnome«mstiiftfi«imeK£» 
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izfc&&&mm<Dfc&wm : &&&&m : &&izmmiznmTzz\ z\n 
ti<, ^mm^mtim^xu-ifyt^^m^pn^cowL^mizmmizm 

B5IE$6*t^lzef^-?ft$-&, iftlEfl 3 I?iTiiuiE;&S&ai^gtf>;Sg£ftJffil 

1"£c:<tiCcfcyiiuiEttR£&S£iiuS^ 

;UT-^<51§^IC(*. BiiiEm 2 iST'tt, jifJlEi»iRi^U<0iimi£S&SlZffifcifi 

cct% rsft«iftfiic*t)jfii\i»jR|«jictt, ro^ttft^H-igftoi&Jixttj 



WO 01/20733 



PCT/JPOO/05875 



28 

* £®2B5» Q&kW%L<D&tl < £ h-fS^nUt^ Ztlz£V'fi?z.££UT 
fcfil*. 0iJx.tf» DFB¥BflV— tf^77-TA-l/— !f© J: 5 

^ i^-+f (Dii^ MfflBic £ o t u-tf 0*«»**iHa*-* c <»: 

1fft£i6±-f 53fc§g£Sli<!: ; BEftBSBOfflaHlcafllcEBSnfcBB© 
*T7*AfrSdi*T7«<AS£ ; BE**77'f/<*»603taj**ffl»JlC* 
> • '^^r^CilCJcyBE^z-f AB*»6a**n6U--!f3t©3tB*ttB 
tSJtBiWBSIBi: ; BE**77-f /^6a*5n«BEI/— !f3t©»ft* 
»*U BEl/-tf*OBB»T**B^3t*ai7Jt<BaMBBi: ; BEift 
ftBBW^6ai7JSn*BEB^3t€B3tfflBM3tiUTBET^^*BM-r 
*>&&%¥&£ ; B*.£!fi 1 OBJtBBTft*. 
cnicfcfttf* BW%¥3Rlc«fcUMSBB^&aiA2ti«B^%«B^ffi 

¥£tt£ e C©^, ttBB&Bfilcfcy, T7x^lcB»Sti*B^*©3tB 
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29 

T*zz>t£%iz. mtem<Dmtsiz>yt7 7<<A&m[.\z>z.£<b-5if&£tz2 >0 
■f&yt'Mts mftmfr%<Dft&mmmfemo/vi'XMz&&uT&7}-fz>it& 

ws^fta^sns/^u^jtoe-^/t^-oiaaicjjyBrisBicft:*. mitt 
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30 

'&ot. &vmm&tsi®ftmMmr5imizt3iZ. 
&mfc®mii<ort)i7.%\zu&^T\&*t%%&m%it$:m\s. mmfrtt 

lc«fcoT*4Stlfc/t;U^3tfti|Mi-r*^«:< it) 1 «©7 7 

c <t c <fc y WE7 7 5©ffla*0ft«a»«ft*a»«« 
cinic cfc n tf , jsaw*** ic«k y e> $ n**^*€«3tffl 

H5E/t;u^3to) e-^ ivy a c <t t j: y ttE%*mfr £<o 
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wm&'&mu^m\zfoCT'ri?z\}itiit-z?z2>o>-e, ^ci^sn^i^i 
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So 

&Wa3ftSA;u*ft03lfcB£«»-r<5*IBSB£ ; £flt;t<53f!5<0BftlSfi 

y /VVXHtlzmSltZ C £ lc<fc y A^*3fe€38£ U 7 *f A 

*M»£StfftiiM»CJ:oTi|Ml$ti-5. *ut» ttffgfllCcfcy, *£>it 
BSnfcA;^3t*T^^lcB«UT,K-7^^*^LTB«*B3t-r*BlC 

n4A^x*©)tB^#j»sti» cinic<fcy"7x^cB»sn«*B, ck\t 

ttBS©B*BA«J£l^l5H(cBoTB»WI=*0B$tl*. **WC<k 
*U£ £8tt<Z)£«€|g y S LB3tf*B3tBB tfe(t*«B«0 l/y ^ 
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ttmmizteZo 

coti^tK mm&mi*. ±&<Dtin< j £omyt*iMii$m(Dmfa±<DiiLm\zj& 

zis—tfyt-M*:. m^u-if^<D^ t t^m^pjim<Dmmmmizm^-r^fci!t>(o 
: ^^<tizmm^^muu-ifit<Di/t^^ i E—^-r^^-A : E—^mm 
mznmmRizm^m&m^m^r^^^m^mt^m-t^itMm 

ymim^nrc^^mt m^i&ft}&&m&ffifrz&® i 2tizmttXL&iztt 

l'-i'B>&f7o££'blZ. m^}§L&&W^yyizm^l\Tmn&iti&m : & 
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tfm&2ftTfrt>mi£<D*<< $. >?mz> mzmm-t>v<Dstmmizm-3^x 

***nic£fci*T»s$n-a*fcBft»« cbsm) ffsuu b**t 

^tticHiiE^sao^iftic^a-rsiiiRM (feiRgsato &m£.tz. * 
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^^Ma^it^T^^, m&&&mmizfccxmm}&R%mmTz>. z\om 

fe : ,&&\zmmzm&TZ£?m&&&mitm®$:m\-Dz>. u-ifyt&^x* 
izmm?z>o cniCcttj. ^x&fr&thmufcis-ifftw&mitt^mz&vm 
m±iz&Mznmm&myt2n2>a c<&i§^ ^mwic^^icKii-rs^ 

&m&£tez&o\z^(Dmm&'n?£%<Dmm£tez*nmT'&%z\ti 

BftMtJ&*ISW<*na»A$te <&N:*lfa) «ktc«S«*f»*<k*(4 % mit(M¥ 

«A*-ctt-t©ass*ic>#jt-r«aft«ij-B*a**->7 h<*-t*£±T*i£i2ft 
uct, *mAxi*. mzi£&&it¥mzj:-3Tmw?!t<D : ,&&&umTz>z: 
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<om$im=i-<Dm<»nwm-x$>z> t z izit. ^<Dmmm^±\z0.tL u 

0B#lcH«fcft#rasnfc»£©±T*St^ 
•tttt©«tt#*B< » ^#^14^i)$MiEt- -5 Cti LT A^. 
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& (jut. mm. rmm&mft} £«o o*mft&±nionm : ,&m<D&mizj: 

z\(om^izts^x. mm&&ft&ffiiEmwit. m&$£3<DU®giwiz£z>ift 
szwLm : ,&m<Dmmmt?u* some u— tf %o : &^mm*nm uxm^m<m^m 

tf£.CZ><DX. Z\tllz&mirZmm&Mft&&mft&ffilEgiWWmiE?Z>Z\£ 

*^©^6©i^iTu, &&ft¥%k<D&m<DmmizmmTz>yimmz 

/Mb<t* mft<DMmj)<Dfa±iz£zwm/**->0mfa±^<Dmmmfcmww 
*jmizt£% 0 
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ntcmi&£mftt%mftmwT'$>oT> aiiiEx;M,#tf-A£ig£T-5 tf-A 

B££fl£ ; ffiK»*MMCJ:y WKM#«ESnfc£*» -C-OSftS 

*»ftB%B€&ift-r*B%BM8£B£ ; ^m^^7<omit^mr$>^o 

A©»iW«raSft*£* B#*«»8Bf=«fcy*©»ftSWC#?T£i;* 

*o«fcdft»^c» **WT?it B%ft&&£Bic£y» fcatticfo 

»r*Ct3ft«T**. loL «#»©B*ft14©BfclcB»Sn<5C£©fc 

*lc«*«fl3fcfflMJfcMi: ; 8frEB%5ffl&&£Bfr&l^3*ifc%£ 
^<tt> 1 :>©#HI«tt¥lSB*rtStt*c£lC«fcy, jftMUl*fil\, 

; flrE»M»»#6wajsns# 

*«IEB*ffle-AtUTlttEBtfiCB*r"r**^»<!: ; ft««*8©B* 
«BT**. 
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z\<Dm^iz^3i\Xs Huie^t^ssePMii. yt&m : ,&-t&?7£. mu^T<o 

*^OSl9 0i^im MIE^^flJi. 2 0 0 nmJUTOD^OD 

-5C<hlC<fcy, mg0^g«<DBft£3»&<fT?C:<hT*#. 2 0 0 n mtt 
T«!:^5St\»S«cjCi;fcattft/X^->*l»JSA<*«lc^J5E-r*c:t««T 

<<tt>i Ena«r*»i i«i ; ffinmmtsHit/vuxytzmzvxfizmm 
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U «T^^*^LTlBE»«±Oll*»*««*B*-r*SS2ie«!: ; IRK 

t % \z % mmytft%iffit&<Dmfii±<DtiLW\zjfc txmft/viwtvm&t&jkzt 
**ss»-r*. stoTs /vixntz-vxtizmmu, iT^^^utiii 

©B#***«tt*B3frr*IBIfC(i. Bfc»*tf^0»«±0to«lCJfci;TB3fe 
«^»ttStlfc««-CB3t*Jft*5ti*ci:lc«:*. ftoX. *»Wlc«fcntf» 

fi£oT, *fSWlC<fctlf& Ut)i$S77f/t (X+^-V^ • 
E*j£*fflB5fc£BICfcl7* ixay h««rt0»(BJ9-tt©fil±*n>nili;:fc 

So 

t5y^U> left 5 C <h#T*£ £ ©T\ ±IE©Btt*ti*1ia©«;tR 
±©ftg CX/V\,Xft<Dmfe&J2itt tf-^/t 7 -<d<j>£ < t t-n&ftm 
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•?2>m?tmftm£(DMmiz£y , ^ij^mmiz^xmtftmmm^mmmiz 

m&m izfc otti e> c <t icct y , Kssoi/y^ hmm.<om^iz^t>it/tm^t 
mommmmizfcz. 

-rttimimt* m^m^^izm^^R^m^-r^m^m^mm^ 
^mm^n^m^Eiiz^uxm^^ihmmcD^mmiAM^i^-m^ 

mfe&iz&LfeT&msmi.mtnmm&mx'fToWii xmt ; u^-s^ mu 
©&aj^ica^TiifFiEu-im^ 



WO 01/20733 



PCT/JPOO/05875 



42 

©afitta*«*ffli^Tu-if*<o*i£>aft*w£(OR«aikic**icitj*^ 

£ «t z> tiMttitm & 'n t \ -d 1 % mWitfi u - % vm y s u b# $ n * <d 

c<ai§£(cfcuT, iwieu— »f3t©jiBrcER*nfc3t¥»^KCRrt&n 

Tl\*»dl=tt» IMEft¥*G>3fe¥tti£<DffI!i*** >-fe;U«fc*lcMER 

a*£3t¥*<D3t¥ttii (Kixsii) ^cdj^jwi 
i^Tu-if*©+iC>aft*»f*oRsaftic«jircit»r<6<fc5a:aM*^ 

cntcbtif^ B3ticifcfcoTB*3t^-r**¥»©i*tt©« 
cniccfcy, <fcyfcfcas07**n7Vw*€£B*y 

OT» *5BW©B*BB*ffll\TB**ff5C<l:lcJ:y» B*RttBft£®fi 
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&&&<D— BP <!: £ % lznfaW\lZ7jkTm'V$>Z> 0 

me Ait. j\>v)\,--?7<<rt \ 7 3(Dai^^e>i*ai$n-5^si . 5 4 
1 9 3 nmcDmftft&mtt&te&m&^ommm&TKtm. @6Bit a> 

l»JI53t^|g||*ffll\T1 OiSftcaMUbTI 5 7 n m<DmWt&¥Z±-f*> 
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mRznteTz>tcit><Dm&<DmWi 

JUT* *¥£W<D-nMBM£m 1 ~0 6 \zmzH\TWlWt%o 

£>S*ft;*n/cgftft I L£g*S<bUT<&9X/\W±IC&8^3&f2tt^P U 

fifilEftaSgtl 1 6li, mz-lis 9 3 nm (A r FX* *>Tl/— ifftch 

I5(^|5l-^) fcSlMi&Sl 5 7 nm ( F 2 Iv— tf^tlJI^ 

>*>*)\,-?*>A (JUT. I"3^>aM iUd) 1 1 rtlCiR§£ttT^<5, 
0 2 (CIS, ftaiggl 6 0A^^^S±«$^mt-^^JD^S5 

gl 6(i. )t3ii:LT©l/- tftt2jg££fc3fc;l£g|n 6 A, l/-ifW»SllB1 6 

H5IS3t^gP 1 6Alt tt££SB£ UTCD/'UU^ftfg^gP 16 0, ftif 1 

6 1 , mttfam$&w.£\sT<nm#<j)- : &%.m 6 2, ^s^siiUTo 
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?&fi^&gPl 6 3. tf-A^-^£g*gl 6 4&tfi»iR-fe;M 6 5H^^-etll 

HdiB/^UX^tfg^gP 1 6 0li, U-tf^ail 6 0A t 3fe*y77BS1, B 
S2, ttT^VU-^l 6 0 B&tf3fcffin»£UT©mft3fc¥8H» (JUT. 
TEOMJ <hl\5») 1 6 0Cf$ftS. U— !fft2g1 6 0A<!:Mt 

iSMl. 5 4 4um, SS£;#ai7J (JUT rcwtfc7Jj 2 0mWO 

InGaAsP, D F B U-+f#J!H^ftT^5o JUTfCfc^Tf*. Ix 

— tftt2£1 6 0 A€iM TD F B¥9lttU— tf 1 6 0 Aj i: t^t)©itS. 

CC"C\ DFB#»fl:l/-!ftB, IK- K«lRtt©ffi07 7 :7'J 
S*fi«©ft*>UC, S^ftt^WftU— •frtfCf*y±l7*jfcfc<DT» 

ilS* (Distributed Feedback: D F B) L^-if £n¥(*ft-5 dCD^ 

u— sf-eiiWwicm-iK-KRjB^-r -5c<t^e>, hub 

ifSliO. 0 1 pmJUTIC«JpLe>n-5„ 

J&lttttrtlORSSftTl**. *HJ6Ji5S-C»±. D F B^iSflsU— tf 1 6 0AC 

**lM«ift«tt<t:UTttlA (lEH) UTU€>. 
uCT'lt DFBfiftl/- tf 1 6 0 A0%&ttft(*O. 1 nm/\:gJgOD 
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1 mt 2l*Zt, S*& (1 5 4 4 nm) T-[i-£<D&^#0 . 1 n m&itt 
3<DT% 8fg$ (1 9 3 nm) Ttt*©afi«« 0 . 0 12 5 nmlftl. 1 0 
ISS (1 5 7 nm) Tli-£-tf>;&^#0 . 0 1 n m^fl;-f <5C£fc;5:<5 0 

X±2 0 pmgggfc£tt5C<fc;&n?£fttf+#T&3. ftoT, DFB^i 
#1/— tfl 6 0 A<£Sg£8te;£-m± 1 . 6°Cgg, 1 OftiftTtt ± 2 ^JI 

&*5, U— !f 1 6 0 A t LT. D F BTSttU— !f«f©**#l/— \f IC 
4M£.tf£JI*ft£tf9 9 0 nmttifi<ZMy7\H>bf'7A(Yb) • K-7* • 
7 t -f A- 1/— tf fc£ t \ § C t «5 0 
itfilSft* y 7*7 B S K BS2<hUTIi» SiS^9 7%gg05't)(JD^fflt\ 

e>nrtN^ 0 c<z>£«k dfb^i/- tn 6 o aa^ou— 

7*7 B S 1 T'tf&StU f©9 7 %gjg*<;^©^ y 7*7 B S 2 |CAS*U 
»y3X8tt#lf-A*=*««l'6 4l=A»«. ^^7BS2 

noytTJVU-* 1 6 0 BlC|fiJ#?Tii2K SIU 3%gg^l»lR-b;H 6 5 
(CAI*-*-<5cfce>lC&?TU<5, 
fcfc, t-At-^SHIl 6 4. M-fe;H 6 5HlCOlNT(i. 

»«. 

H«II5^7^yL/-^ 1 6 0 Bli. ^77*7B S 2^e>EOM 1 6 0 CICIrI 
frp^|S)tf>tt<D*£i§ja3-ti\ JSWA#0ft0iIig£RE±^3£#<0x/W7N 
■C^^o CW^7-TVU-^1 6 0BlC<fcU, S&ttt (My ft) (CgB-f£D 
F B*2Sttlx— tf 1 6 0 AOSBfit- KoaflS^>«§fl!)5B*S«J|WJtSn*, 

B9IEEOM1 6 0Clt ftJ^VU-^l 6 0 B£iIi§L;tU— tfft (CW 
ft (3g&ft)) £/W7xftlCg&r3£«)CDfc0T&£. EOM160C<t:LT 
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xii-nmmum%5) aifflusnrn*. eomi 6oci*. ^1^51 

mtUX. EOMI 6 0 ClCfcU D F B^SftU— tf 1 6 0 A-Z?mM2fttc U 

— !fftj&*/t;i/*« ins, rnvmLmfeWii ookHz ovisxmmm i o u 
S ) wu^ytizmmzftzisotTzt. cojtti©^ eomi 60 

fcfc, EOMI 6 0 C<Dft AlCcfc-Sja^te^fctf)**: 

1 OmW, wWi^S. 

&*5, f$UiIUJ§;&£fc£ lOOkH z gJgJU±lci8:^Ufcii^lcii. tit 
<577^Ai§*ilf lefcUTA S E (Amplified Spontaneous Emission, SMSftiU 

fcfc. EOM1 6 0 C<Dfr&m^T/Vl'Xft&*7(DVimiZlsT*> J Z<Dffiyt 

ttt^ye^-cm^m^izu. d f B#*n*u--»f i 6 o Aoi^^ftsts 

ai:fift£A;U;*fgiI£t±5C£#T£5<&T. DFBflftU- tfl 6 0 AO 
I%$JH<!:EOM1 6 0 C££ffifflUTA;U*ft£fg£$t*5C<t#M£LA\, 
-flJiUT, DFB^l#U-1f1 6 0 AOmMJ^JlCtoT, flJittfl 0~ 

2 o n smm.<D/virxmzm? z/vis7>yt&§£m$-&2> t.t. &ic eomi 6 

0 Clz£-oT-Z<D/Vl>7>ytfrb J Z:<D— U(Dfr£WV ttiU /IJUXiHaM ns<0 
/^U^ftJC^iH-r^o CCDct 5 iC-rm*. E O M 1 6 0 COD^ffllN'Sii^lC 
Jt^T. /VUXm&mW\,7>ftZ®miZ§£±2i±2> Zi:&BjifelZt3:Z> t£*> 
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EOM1 6 0CfCtU.T, M3t¥3tSH*?- (AOM) £ffll\<5£ 
H>iIE3feigiHgl5 1 6 1 It. EOM 1 6 0 CtHo<0/VV7>it$:m^tZ>h<OTs 

2 7<Di^tt 1 2 8^*:M>£Wt3#lfc&tfiI5*g|M 6 7<t, COtflfc&tfil 

6 7©*f*;K>jo»€>?-**;n 2 7 ©ism 2 8 3^*;u<z)-?-tt-eh. 

<Dffla»Cig«3ftfc7 7 *f 1 6 8,-1 6 8, 28 £* Ctl&077-f/t 
itM* 1 6 8,-1 6 8 l28 0-t*l-emcRfc«7 * 1 6 9 ,- 1 6 9 , 28 &tf 

^7^rvu-^i 70,-1 7 o, 28 ^^n-rn^L/T^^n7ts^^7 7 
-f ah(M8i 7 1,-1 7i m m*ffi*x^%>o z<Dm£. mzfrbtwtfrtsi 

«fc?l^ 7 7^ AitiliSS 1 6 8 n , &^HMb7*r;U*1 6 9„, %74Vi/-* 

1 7 0,» S^7 7-f/\'liiliSS1 7 1 n (n = K 2, , 1 2 8) [C«t^)T. 

^•n-en^ffil 7 2„ (n = K 2, , 12 8) ftTO*. 

gpi 6 7ii, ism as^f^roff^Mtu ^-v^uoaiTJiCRff^ 

<D : mmt& (CCT'fi, 3ns) £5;L<5£#£> i &<0-efc<5o 

Cflttift&tfjl&an 6 7 (J, *HM£f®Tfi, EOM1 6 0 C J&>£>ai7j3 
*1<5/W***3 5 d B (3 1 6 2fg) <0ftiti|II£fT?x;Ubf 7 A (E r) • K 
-7°- 77«<AigiitS (EDFA) «!:, Z<D E D F A0{ii7j£3^ *;U0- 3 
©4{ii7J{Cffi9lJ^SJf S^«SMT*S7x7°'J^^ (Wfifttiftftl X47x7° 

$<D^-5 4 2|s:©^7 7-fA' < !:. 4#0ft7 7^A'<&a^7J£*tt€tt?' 

-r:M'0-3 1 IC3 2ft%\tZ4Z><DZ7i)y* 1 X3 27x7*U 
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ztifii&2<Dmte2>&3 i * (ggn-i 2 4*) (Dityyj/it&^/u-cmmz 

ntOS, JUT. ±&&X?Vv* 1 X3 2^'Jy^) 

3 1 ftW^LT^P'^iW. 

zn&mizmmTztis ±iH«jisoEDFA^e>aj^$ti^/t;ux)t[i, tr 

-£fcfci:7J#j6 3 W, ¥*9iti2Jtt6. 3mWift§„ CG>/WX3fejO**^y y * 
0F*S?1&S&1 X4^U>^) i:«kyft^O~304ai7]i:3t5iJ^i$ 
*l, *^-lr^U©ai^3tlCC4» ±lB4*07t7 7-rA*^(C>t*lSUfeil5l^^ 

sTftSiU ^U'^ (^FS^SSI X4^7'J7^) *JKK 1, 

2, 3 (C-^-n-^no. 1m, 19. 3 m, 3 8. 5 m, 5 7. 7 m<D&2<DHt 
(JUT, rfgl <0iIfil7 7'-fAj <h«0 #*gf££nTl*£, 

6ns £.tSL%> 0 

±IE4O(0*:/'J*/* (¥«S^SS1 X3 27>?tjy*) <D***)l' 

i~3 i icii, -en-eno. 6xn^-hi/ (ni*^* <D&z<oit 

77>f/t (UT, rm2<Dil5S7 7-rAj <h«x) #&HS£ttTU<5o C^i, 
<E>5 L i'*JK>aj2llCttU ?^*;U3 1 3X3 1= 9 3nsOlj|^ 

-7a, fr*>&4&-C<D&7ny#miZlt. m&<D IZ& 1 <DMm7 7 
<4 'MZ&^>X.&Z/Uyl7<D\-htif&V&* 9 6 n s (DiI5£#iM.e>ftTl\<5. 

e^^T, i^27'py^©ft ^uoai^iimi ^p^^^^-v^uoai^ic** 

U9 6 n s^il^^U, £11 7 r Py^<Dff^3 1 <h£>iI5*te 3 nsifi: 
COC^tt, §&2~l&3, ^3~^4 0^P-/^P B 1lCfcOT ! blHl^lT36-5o 
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)im\z 3ns <Dmm%ftz)/vi'Zftt)mt>tiz>o 

T«ai*tl<63t/t;UXtt» EOM1 6 0C(cJ;:>TjS«;£ftfc/t;k*£Bi;i 
0 0 kHz WU^JBJffll O^s) T&£. ftoT, I/— !fft§gdfcgfl±fc<t L 
TH<5<i:* 1 2 8/t;UXd»3 n s|BPlTf6£UfcSU 9. 62 ns<Dmm&W 
^Tft<D/Vlxm&5£±t%£^?mJM[stf} 0 0 k H z Tfrfcft*. BPS 
£ft<Ddj7J(i 128X100X10 3 = 1. 28X10 T /WX/#£fc<5. 

*H»i!Tli, 1 2 8<!:U *fcMffl7 7-f A£OTfi 

Ut>{D£^fc0]lCOOTiftB£Ujt e C0fc*#/W*$!<DIBIIC9 . 62/iS 

1foiE7 7-f/XilMI8l 6 8 n (n = K 2, , 1 2 8) £UTl*. ZZV 

it, mmtmmvm^ snru* t>oiH*ic3t7 7 -f am- h 7 * -ji ks 

(JUT T^E-HSJ <tt^) #5-6 wmOXJUt' 1 ? A (E r) • H-7* • 7 7 
(EOF A) #ffll\&ftTO*. Zfi57 7^f/<l|i»1 6 8 B lCj;o 

tfMB»¥tt7*;l/*1 6 9„ (n = K 2, % 1 2 8) 7 7-f/t*« 

81 6 8„T5l£-t£AS E3t**y hU JflOD F BiMMtl/— if 1 6 0 A<0 
tt*tt5 (aSHttTpmSKUT) *Sig$1t5C<!:T, aifi%®;ft&ll€ 
M«lCtt»fls'T-5f)©-C«*. CtllCiU. ASE3t*«*a<D77-fA** 
81 7 1 jcAWLTl/-1f3t©ii«afi|«fiTS*4fl!)ftl»±U»»*tM4A 
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A S E3t©iftMtt»i-n mmm-e&Z><D-Cs btlZ 

JB©R3fc«»Ttt— #J<i:l/T± 2 0 pmig) la&OfcSiSj&SilI (*miPS£ 

JHMK>l£7 , -f VU— ^ 1 7 O n (n = K 2, , 1 2 8) I4 % fefOKMUfc 

9t74 x J\s-<9 1 6 0 B £mm\Z.mVft<D§ZW&&te-?ZfZlt>(D<b<DT&Z>o 
WIE7 7-<'AJ)Mi»1 71,(11=1, 2, % 1 2 8) £LTI4, CCT 

y fclSlV mz_l£2 0~3 0 Aimtf)*^- KSOED F Atfimi^ 6>*lTl>&, 

W&%.Zfimm& 1 6 7T<&&3 L -\'*^<D¥i£ai2j$*l5 0 /iW, i^-V^M^tf) 
¥*£fch;*J#l6. 3mW£2f&tf>:7 7'f AGASSI 6 8„, 1 7 1 n iCck^T^tr 
46dB (4 060 0*g) <DmHa&irT? *><DftZ>£* ^-f^tCttJfo-rS 

3a§) TI4, fcf-^iii^2 0 kW ( rtfr^m 1 ns, /tJUJltftU £LJi;&gfc 1 0 
0kHz, ¥^iiS^2W, iff ^t©¥^tli^2 5 6W^I5, Jkfc, C 

©7 7-r>^±ii|iif§i 7 1 n <DW}&ytfewizz>{.\T<b'&j&-tz>o 
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mw\ 2 5 nmm.mxfoz>ztfrt>. i 2 8*$$ta^ai^«TOy\'>h';p 

©aSli^2mmJUT<!:-r§c:<!:^T^5. **it?BttTtt» A>HJU-77 
-f/XI 7 3liK»a07 7WAlt(i»1 7 1,©a^«|€-t<D*$fflt\T^J« 
LTl**#*»»&077'fAi|l1l8l 7 1 1 lcHK-7'©*7 7'f/<*IS^* 
tt, *©ffl7J*TA> 7 7 -f A*J&«r * C 1 t> ST^Tifc*. 

Mtt£*-F«*ftO|»S07 7*Aii<I»1 6 8 tt <*:, ±Et- K 
S©j£l*«teS077*AJ|MHSl 7 1 xwtttE^-KStf* 
»-*'*3t77-fA*fflt\TfTt>tlTl^. 
fclc, H5 lc«OT#77W'AJ|i(B»©Bfiffl*»»rc'Dl\TttW«. 

H5t(*» %jnrai 6 i*«i/sr*7 7^/t*(isaot-tojBin»^ m 

SttV 1 6 3 i *> t«*ttlC**nTl^*. 

COH5ICfcl\T»JB 1 S07 7-f/tiMIHl 6 8 B ICli*0B*Hffl<D¥3ltt 
!f1 7 8#77-fAga3fta < !:£t>IC % CO***!/— tfl 7 8<7?ai7J 
#aSfi$HW£Mft£lt (Wavelength Division Multiplexer:WDM) 1 7 9£ 
iiUT7 7 -f AHMffl K-7* • 7 7-f AICA7J U «fc U CCD K-7" • 

7 7 -f /WBfiSft* J; 5 lefcoTI**. 

-a*t-K«t07 7<<Ai|MISl 7 I.TIi^EOt-HSO^SU 
7 7-f AHiitSffl K-7* • 7 7 << A*Blfi«fci60Bfiffi*aS£ LT0*g 
ttU— !f1 7 4$, 77-fA**«fflK-7'- 77-f/<©aiC^*)-&fc*t- 
KS77'fAlC7 7-f AI6£U C©*SI#I/— jfl 7 4©ai7J*WDM1.7 
6£ffll\T, 3t**«fflK-7'- 7 7^I=A7JU K-7* • 77*f A*Bfi 

KS7 7-f A (7 7-TA1IMBS) 1 7 1 .THMISftjfcl/— Jfife(j 
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- F £ i^Ritt Ciata-^ 3 C chic J: U 

HfflH-y • F#2MHfi<fcj&:-3fcy>0U^y F<£ 

wdm i 7 6(c«fcU, tryjlZ^y FtDrtfflJ*^ Kfc«A**i*. 

«HE#«W*U-tfl 7 8, 1 7 4fi, #»&jai=gMl 6 ClCJ:oTf&JSl<*tl 

7 7-fAii«|»l 6 8 B , 1 7 1 ,*f»(T&ftT^«fc», *7 7 

(i, #5 : -ir^Ua>7 7'f/^«<l (1 6 8 n , 17 1 n ) -eth7j<o-gp^i«$ 

*u *n^ft©*Mfttti=aft(7&n^«aft*?-i so, i 8 i ic^ox-en 
^ftttm^&sn-sj^ic&oTo&o cnsoatwsEjft*? i so, 1 si 

lcfc£J;?lz (IPfc/^>*-r*«fc3fc:h #afiffl¥i»f*lx— if (i 7 8, 1 
7 4) £>F^-f 3f*»£7*-F/ty**jair*J:?U:;&:oTO*. 
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»©ii«*A«-^bSn*^«», #7 7-f/<*«»niC«-3*:ft«f«f«»^*C 
LT^-ftifcM#»&ns. 6 3 icfctt 

SftaMrt-^fSCtlCfcy, TO*tl*»rS©*5IS*#it*SlC7-f 

fcfc. 3t«ra^g1 6ClC0lNTfis fcCKlcBahf*. 
±iSOJ:5lCLTfl|j«Snfc3feiU(iaJl 6 1 (A*> 1 7 3* 

Ej«-r*»*77^/xm7j«) fl%ns£Bi 6Dtj:oTMn 

fc*/t;U*ft(4, eg^<D-^S^1 6 2 (0 2#Si) lC<fct>T, 1-^T*3H6^ 
lp|J&«H-*fild:ft*»*WB3tlC«»Stl»2fclft©aMJft»1 6 3 lcA*tT<5o 

AXft (iftftl. 5 4 4/im©3t) 8fg?§SfS&X(i 1 OfiXfliftlCStft 

SlftLT* A r FI+*>?U- «fiBi;ffl*aft (1 9 3nm) fc£(,\(iF 2 
U— *f<bl^Cm^J9ftft (1 5 7 nm) 0/W**ttftfc5S£r*. 

06 A, H6B|Ctt» C4)ift££&an 6 3 0«J*W#*Sft-a*<5. CC 
T, cn&0HIC*-3l\T&M*ffln 6 3©£#flE:n\TKI!irr*. 

8 6Alt A>K-/U-7 7-fA1 7 3 0Hi7J«i«»6»ttfiSn*a«l . 5 4 

A r Fx*^Tl/— tteHCMT&a 1 9 3 n m0*0.3fc*J6£"r«5«/Sflj 
0 6BI4, /\'>KjU-7 7-YA'1 7 aoajTJJB^&WfflSn* 
$fi1 . 5 7tfm0S*tt£#m£%¥&a€fflOT1 0«iftOSflift9e£« 
m\ F 2 l/-tf<!:fli;afcftT»* 1 5 7 n m©*tt**J8£r*«rt«**-r. 
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m6 ACO;J&^g|gPT[3\ m*}& tiftftl. 5 4 4/im) -» 2 7 
7 2 nm) -»3fS& 5 1 5 n m) ->4*g& 3 8 6 nm) -> 7 

(»I2 2 1 nm) -8fg& (iH 9 3 nm) <DmiZ : ,&&m&tf1rTt>tlZ>. 

mi. 5 4 4 Mm (m : &®.co) <Dm*m*. 1 iftso^is^^isas 3 3 
fcAarr-So s*i^c^^^ B B a 5 3 3$ii^i^ic. 2&m&&£ 
(c«fcy»*jftojasft«to)©2fis, -r**>^jaa»2a> o&n(ii /207 7 2 

nm) <0 2<Ssft*«l6^"r«. &*5» 0 6 AOii^lcfct, ±>di<Deg#0— 

1 6 2 IC«fc*flM*«3tefl:(** #«M¥liA5 3 3 CfeUT2f3W<ftt>»* 

SI4»H^<D-aft«1 6 2 03t¥«i©*|$|*m-r<5C<!:IC«fc^Tff*>n*. 
CO 1 S10MI)B%¥ei5 3 3 <hUT. L i B 3 O s (L BO) fSBlPffi 

e>n, s«?€: 2 «iftic»MiftT*jfc«>©4MM*iz l b o^osgi 

Wlz<k&tt£* NCPM (Non-Critical Phase Matching) *f«ffl$ti*. NC 

pmii #f»^^isartT©s*»t«-*«»«toftarn (waik-off) ^ 

Walk-off ic J: -5 e-AO^fcgl*;kl\fca&W*iJ-C&"5o 

2 2^ift<0SftAtfe 5 3 4 -C-tti-eti#a»» 1 liOI^^ 

5 3 6 (CAftfT*. 2gHQ^HM% a B 5 3 6 £ LT L B OfMftffiHN £ 
tl^ctct^fC ^OL BOftAttl ggO)^ii^ B l (LBO^S) 5 3 
3<h(4;.&Jg#M£:5NC P MT{£ffl£*l<5 0 C(0^i^!gS5 3 6 T(4, 

gu£%¥fi£A5 3 3*aaufc**»£a>s»jBawe£u:«fcy 3fg& cms 

1 5 nm) &mZ> 0 
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5-5 3 7lC«kU^«ISn» CCTJ5S1$nfc3fgfcliJ» 7 fcl'>X5 4 0, & 
tf^>T*n>ry£ • 55-5 4 3£aoT481<^M^7t^£r B 5 4 5ICA 
IffS, ^*P^y* • 55-5 3 7£aaU£S*&fc«fctf 2fc& 

(i. «3tL/>X5 3 8€ft?T3ftS0#fftB%¥i&a5 3 9 ICA&ff 
3^i(D^^5t^$SS5 3 9«hLTIiL BO^el^ffll>e>n, 

n-r t-to l b otsaeafl-r * £ £ t> ic» 2 l b oisbt 2 
5 3 9-c»&tifc4«»i-t-n*aai/fc»*sft<tii. • 55 

-5 4 1 lCcbD#g8£*V ClC*aaLfc**aii*3tU>X5 4 4£iI5<!: 

5 4 8lCAI*-rS, ^^B>f7^-S7-5 4 1 "CRWStl)t4fia 

(i, *3fel/>X5 4 2^a^T^^P-f v<? • 55-5 4 3 iCjgU dCT 
#<<tru<<y9 • 55-5 3 7TJSS : t$n^:3^«J:PIIili{c^$tlT4gS 
0#MWB*¥lga5 4 5 iCAWf*. 

4SB©^«^3t¥ttft5 4 5 <hLTI±, 0-BaB 2 O 4 (BBO) SBtf 
fflU&tU 3<ga,!:4ftai:^&»«a5B4lCcfcy 7«a (&H2 2 1 nm) 
£?§3o ^1^15 4 5Tfc&ftfc7te»tt»3fcl/>X5 4 7 
<ht>IC. #4 9X14 v 9 • 5 5-5 4 6T', y-f 0 P-f y £ • 5 5- 5 4 1 £ 

aaujfcs*»<fcRHK:£j£2nT* s&Bommmft^i&iks a z \z\mt 

jftt*»6«ajft5B4IC«ky 8fSift (#£1 9 3nm) ±E*tflcfcl\ 
T» 7 BBOSS5 4 5, 8 te&?g£ffl L B 0|g|| 5 4 80)^ 

*>U C s L i B 6 O 10 (C L BO) &«5l\(iL i 2 B 4 0 7 (L B 4) £ 
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H £ m t * £ C <h *> ^ tl T & -3 o 

£#SlMC^/S&7fcj$£jIoTAarr£(7>-e. 3 te&£S5fr<5 I'VX 5 4 0 
S<D^lft^¥iSa5 3 9T»£Lfc4«»tt-*©WiE?Btt;&* Walk-off 3Rft 

C<0t§<&. 4 5 4 2£EiJ*<D7fcS&lCgEmLTO£tf>T% 0Qit 

tfU>X5 4 2d:l,Ty'J>K l J^H/>X5<l$ffll^C<S:^, 4*g&<G> 

H (BBO$£f|) 5 4 5T<£3te}£<htf>S£:iJ£&$?i;:U ^&*»£iiitf><5 

5 4 4 <fc, 7^i*nU>X5 4 7<h£#J*<E>}ta&lCg< Ci^TtS. 
4&g<D#M8IJf$7c^l3il5 4 5T*¥££.lsfc7fem**:<DWMmtt& Walk-off 

I*. *HSi§0iJ-m, fk%^>XS 4 4, 5 4 7£J5iJ*£)ftS&[clBm-f «&d<!;# 
mXl£\s>XS 4 7£L,TvU>KU*;UU>X*t£fflO<5C<!: 

SOlM^^tiA (LBOi^S) 5 4 8T<£3:*:;&<h(DB/«j:y£&ff(;:U 

ffl(ommi*m6 Aizm*>tiz>%<D-ci*/3;<. $mmt/t^p B 5 3 b^sr^l 

W^P^yf - S7-5 3 7-CJE**S*l*3«»«!:. ^H^ii5 3 
6^^LW^a-f>^ -57-5 3 7&mm-?Z>2fe}BLZ$mte?tt¥ 
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MA 5 3 9T}m&&LTm$tlZ4&&£t>mmz$mB1t¥&ik5 4 5(C 
*¥ISA5 3 9£5&i0#ift£%¥l£A5 4 8 £<Biret>IWe**. 

mR%<D'<=r?itmmz£W£, me a<dj§£, #5=-ir*;uafcyo8<sift c& 

I193nm) <B¥«3ifc*l(i» 4 5. 9mWT'&9t, t^T, il 2 8ff 

^Hp- 8fg& (1 9 3 nm) <Df££lC, « % rfilSfiai LTHSO&A 
#§^lCA^rt&£:L BO&||;W?H\£ttTU<5o C<Z) L B OifcSAfi* 1 9 3 

mx&omxmmx&Zo 

8^$ (flAfiMl 9 3nm) tf)fg±gflTli L B 08£A£fcg&*B 

eff) tf/Jx£<&«. fCT, COLBOM(CiMraWI€tt(j\ LBOig 
l^ii&tfflUSCiWtLO. cftlcfcU, ttfli^4*/JvS<t5Ci: 
IPB±i£SI$ (deff) £JiilQSl*«5C£#-C** 8te;&5g£xfc^£ 

0 6 B<DMSHft»Ttt» (Ml . 5 7/im)-»2«a (M7 8 

5nm)-»4«a(afi3 9 2. 5 nm) -»8«8 (SSftl 9 6. 2 5 n m) 
-»10«a (Ml 5 7 nm) ©«lc:MSifc«. **««T(i2«a»± 
^6> 8«Mi*T<D#MSEftSlcfel>T» #M«*«rcA«StifcM 

*«J*«-CliMSHftlC«ffl-r^*»ai3t¥ttai:l/T» S*S£>& 
2 ftMift%£fC,J: U 2 «&€g£-*-*#Hg$%¥|£A 6 0 2 t UT L B ofe 
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B B B 6 0 4«>:LTLBO^S$ilfflt5. $£IC, 4 fefcfrb 2 ftffiH&%£fC 
cfcU 8fSift«9e^<5^«^¥ISJI6 0 9lCf*S r 2 B e 2 B 2 0 7 (S B B O) 
*£A£<£fflU 2fg;&<t 8fg&<ha>£jajg;&fg£|Ccfcy 1 0 fg;& 1 5 7 

n m) «%£?S#H*J£%¥t£A 6 1 1 ICliS B BO^S^ffiffl^-5o 

&*5, ^^5t^SeS6 0 2^^H^-r^2fg^{±, SftL^>X6 0 3£il 
^T#*JB3fc3MSB 6 0 4 ICAJHU C®?HM£%¥t& A 6 0 4 ttffTttO 4 *g 

0 5£Si®-T<5 2te&(;J:Jfc7tU>X6 0 6 £<!: fclc. #<i<7U<< vZ • 

57-6 0 7-CJS«t*tlT*t*^3t^»6 1 1 (cAmf^o 

0 5T s J5*ti*n£:4'fg;&li* S3tU>X6 0 8*»-3T#MS 
JB3fc¥te»6 0 9ICAWU CCT5B^$tl4 8«aii«*l/>X6 1 0, & 
tf^fn-fy^ • $7-60 7€a?T#MfUg%¥S£A6 1 1 ICAW*"*. 
S 6 lC#MMB7fe9H6A 6 1 1 It. y^Zn^y? - $7-60 7T|5l$ltllC^ 
£n&2fg;£<h8te&£^6#n;§&fg£(C«fcl) 1 0£ft <jfc£ 1 5 7 n m) £ 

iC5T, *m^J-C(*2SB^^HJT$7t^a6 0 4^65fi*-r*2«SR 
<h4fg;&<h£^>f£P-f - 57-6 0 5 Tttifc-f -5C <hT, CC^jgL 
£2 4ftift€#MMg%¥t&A6 0 9TMIiftUTi6n^8Mi 

#^MCJIfc*^£»oT4M0#l»J&3«l&A6 1 1 lcAarr<5<fc5IC 
flUSU&A*. ^^D>f-^'57-6 05 4 6 0 7 &m^? IZ 4 -D<DtmJ& 
3tm6 0 2. 6 0 4, 6 0 9, 6 1 1 £|I3-7t$lll±fCSEBUTfc&U„ 

ffl U 3M*Jdc«mi 2 |g @ CD&lft)!3*¥i£ A 6 0 4 7f 5§£ UAc 4 fg&li^-OD 
Walk-off a»(c«fcyftn?Brc3a:-DTO*. C(Dfztf), C£>hf-A£ 
Art£?-£4lS@(0#M&ff$7t^$£A6 1 1 Tft»«:ajlWft*€»*fc«)lci4 % 
A** tf- A<!:£:<5 4 tf- Amtt&mZis* 2 fgj&<htf)S£: U £ AjfrlCf 
LlV, *aWMMTte* *3t^>X6 0 6, 6 0 8 *»J* (OftS&lC 
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: &&u&&om&wznizmfcznu^zt\t®&-v&z> 0 mz.& a>k;u 

5 7 nm0^ft£%£t£C£ICUTt>J:lNo 
@2|C^iJ, jtuIEtf-A^-^SMil 6 41*. £CTIi777*U^n--x 
(Fabry-Perot etalon : JUT. rx*p>^Fj £ fci\e>) &#7* 

a^-caau -toaaftSMteafflr^* h^*-K»©a*fiwu 

A^ttftW u^* mmm^d *) %mz>o -tux* co^^tticii^^ 
itsiii, y7;^-f A«»jap(K«5oica»i*ti*. 

c©x^p>a^©«ajis»c»^c\Tu— sfjtai 6 o A*»6iBSsti*i/ 
— if 3toti&afi*»tta< isy»-r*fc»(ctt» c®£ift&£t0a£tt#i&€ 
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tl£L%WinW£UT(D**:iJ 5 1 (m 1 lClEH$ttTU<5o &*3, 

5fc-r5fc«>* U— !f ftjfll^g 1 6Blc^€^T, tf-A^^^MS 1 6 
4 rt<z>x* □ >iit^<&;Bg£«Sifl*iicOT)-r& <fc 5 

UTl/- tfftOX^U^/^-^&iiSU !fftJftl=£§ 1 6B^UTDF 
B#ag<*U— tf 1 6 0 A-C56fi3*V5U— ifttOtt«£i&glC/&DTftJftl Lfc 

y. DFB^iftu-in 6 0A$t7ityn. <iu *njsjgfii-c(±, 

<^SlU/S:ii^lC±ffiHSlgffi5 0#l^— tfftJiSlgei 6 B £±IS(Dan< ©lilt- 
's Cchi:^: So 

BulEM-fe^U 16 511 D F B^SS-f* U-tf 1 6 0 A0>%j£2ftft0)!fetti&£ 
+ t'J7l/-yaX -r^to^tf-A^-^^l 6 4^*riBES=ir^y^U 
->>3 >0> b c:«>(D^^aiT^'5„ *HSisjf^Tli, COi»iR-fe;H 6 5<>: 
l/T, !/-1fJt«(!:UTl6iMl. 5 4 4Mm<DDFB#i#U-1f 1 6 0 
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bmei'— yfummmi 6 Bit. ±uwmm5 0(o^m<DTs £-a=e-$® 
tii 6 Aoftxizm^Ti'-vftv+ibfcm&zt&mmx^ hmmm) 

£1$itiU +to&&tffi*0& (ttJ£*ft) £&<5«fc3lCDFBaMltt^-tf 
l 6 0AOiBAtm (&tfffi«Jftl) €7-f-K/Xy^«»icTfr5. *Hfi§ 
JKffiT?tt» D F B ¥i£fc L/-+f' 1 6 0 A 0.001 TCJUffiTSW*- * 

DFB^sftu-tf 1 6 0A(o/t^m*<i:a«a*t©«i», atf-e-o/w 

&timMZffimt%<i:?\z, DFB#*ftU- !fi 6 0 A©56«aai*ff5. 

A<DmM}&&zmmw}iz&<t$itT*<D&ji : &&$:mmtz c £ *>&3 0 cn 
d f B#w#i/-if-c*!Bsti*i/-if3toiftfi*aft«ai*aic'3 
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B<iMoiD<. ^mmmmx'it. DFB^i#i/-ifi 6 o Aa^ii&^&tf 
e-At^wn 6 4ft<DJL*n>m=?<D&m : &m: u res ) <oi^mmn^ 

Sttfcttflg-?. U— IfSUaOMl 6 B^LTGftlJJMzJH 6 5 <£>^ig«*g* 
iftSRSafi (A set ) ic«t>ifii\* StT U ref ) <Bi»iR$g 

*-&*>5, x^n>**-©&i««ft (A res ) tf&fct&S (A 

reI ) WT+tu7u-v3>t§, ctuccfcy, x^p>^^aj«^ 

— tf£M8Ml 6 B^UTD F B#SteU"-tM 6 0 AO%fll2ftfi«)9f£il 
B¥S»#L/— !f 1 6 0 AflD»«aft^|ftSiftil^&*#<-rtiTU*:J:5)Ei:iB 

iza=foifiu, **of4-a-r*a* u rer > ©usiR^^-r^cch^^ic 

T'li^t'JS 1 F*9lClS1^$tlTt>'5X^P>^<DftPB^ (A res ) <£SJgflc 
^tt^-r-^^ffltNTU— »f$«J^^S 1 6 B£ttUTX*P>^<E>Sg$Jft] 
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^) ics^t\TDFB^»f*i/— »f 1 6 o w : &mMmm*mmimifi-? << - 

K/K-/^MlcT^t>n-Sct5>lZ^:oTO<5o CCT, I/— SfiWWRB 1 6B 
DFB^Witl/— »fl 6 0 A0MMWCD*Tft<» <H7-f7* 

B*W (&A$fc) £©«KSfc*ftE£ % HlcilBtt (*'J-:WP-Art0MI 

zmmx-z, iAAft-cB3tMottft±(frcB-r*i*n*fi«-r*ci:^B 

l^*ftEttfl:«:£lCfiHL/T4i;*ift»3t*5RPL©iRB» 

HtliE^M^gfil 6 CIS. WaLfcJ:5fC, ftitfllfln 6 1 rt(07 7<fA 
igUSSl 6 8 D , 1 7 1 , ©3ta**ttaj-r*3t«SB!ftiR^ 1 8 0. 18 10ffi 
*IC«CK*T#BSffl¥i*#l'--!f (1 7 8, 1 7 4) (Dh'7^f^lM7^ 

m<tzit*mnt* x£KH9i 6 3jfc*Te-A*7'uy*ic«fcy$Hfts*i 

tf 1 7 8, 1 7 4 K^-f 7****7*- K/<?*1H»UT 
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mic. ^mmmm-a*. tttm#m'mwi 6cii, ^^^^^i/t 

3#3 1 **JU<E>:7 7<lV\*tf>iii2K ^*>-&#3t^SSl 7 2 n <pai7J£^llSlJlc* 
OUT. M± r^i<D«l^j fcnwo 

2 1 fr&©ffi*3fc©»jK«!l»"r*«<i (JUT. «S± r*2©«tEj 

d> iMit5 O^tXpJgTFlO&DT, EOM 1 6 0 C^e>th^*tl'5/t;i/ 

ssi 7 a.^&oa^jtoMfi^iMa-rsflMi cut* m*<oHm\ <t 
• ^-r-sccticfcy^o coj§^ tt««pggi 6cm 
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1 7 1 0 tfttffiTfg:|£ffi£&&ai U^;Ui % 37 7 -T/^ipSiS 1 7 1 

Ufjfi:5C<!:t>-C*«. HMTOttliTtt. 3fc®«iRj&***<fcy» 7 7-fA 
*tt«A»60tb:fctt»<!f*<hfc*fl!>T. £fta&1 7 2„05{U^^7<!:«:S, 
!f1 7 4**>-*7«»£l::tt» #^ftU~tf1 7 4W 

££2 l/^<kT«iy*A*»^lCtt» 3fS1 U*C;U£«2l/*;U£l*H£f!T 

COftfifflfllgB 1 6C©^1 ©BtelcfcSi!:, A>K;U±ttT©¥*9fta 
7J (3tB) (4, ft^ai^T'cfi© 1 / 1 2 8£J*T- (ftl XJUTfc) Ic^pJ^ 
T-&3o -f&fc^ ^-f^-Su/^UV^j&M ~1 /I 2 8<hl\~>i£l\ieHl;:|fc 

»tt±li» #ftHS&1 7 2.03ta*(4«L<ft-5ST*y»±El/1 2 88J 
*4>ft»S«J$P 14 U - 7 U x -f 0 Al * f5 £ -5 „ 

*&* *hjsesiti4» %wign 6 1 ©a*, ^-77^ a 

1 7 3 0dlft£M£&r*iftJtg&ffii 6 3^IS:itt)tiTtN5^ COM 
6 3ai7J(4, 7 2 n £>iii7J. f^ftS 7 7 << /WHS* 1 7 1 

.©a*AJ*>T**77^A»lclt«-r*3t«)» tt£ft«lc*fU ft*B7J* 

or46"3*^#3t«»i 7 2 i oaj7jic»-r*aftBjft»*otf6o**A«# 
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^E'J 5 1 rtlCte&UTUSo fcfc, <D£ii2j5£g^ y Z/li> *^E'J 5 1 

ft«iragg1 6Cli. _h!E£& 2 tf) $1 at (C 33(^-5 EOM 1 6 0C^t> 
t&*Zft&JVl7,%<DM$LWL'mM*:. EOM1 6 0 C lz£m?2>&m%i (MS. 

^^^^^AsciiZcty^T^o eomi 6 o c^e>as^$n<5/t 

;i/Xfttf>J3>JKiM E O M 1 6 0 ClZWMTZ>nE./U\s*(Dm}&WLlZ— %L-?Z>fz 

$>. mm&zftm-r * c £ ic j: y ma^;u;**©wsft»**j»-r * c £ <t u 
**t6rawM>»^ b5kEo*p<, eomi 6 o cizwto? zmmomfcWL 

(i 1 0 0 k H zT*£. CCDAiftSIt^ 1 1 0 k H z EOM 

1 6 o cfrbftt}£n&Mfam$&fcv<Dit/vi,xm* i o%itanu co/t 
mmtmmiz. fttt&tfsirai 6 7[c«fcy*/wx«ic«2fc^** 

JUO^e^-^H 2 7<D8trl 2 83^*;UlciSy5mS>ft3$£lfc* 
JWttB*Biafcy©fi-3t«ttl 7 2 n oai^3t5iS (3t«) t>1 0 ^itJP^-^o 



WO 01/20733 



PCT/JPOO/05875 



68 

7y7VlcttnfcW»<!:&*. 

{IU EOM1 6 0 Cfrt>ftfj£ftZ>/t)\,Xitits MSI 6 7 £«T* 7 

7 1 6 8 t , 17 1 n <DAtittizittb, mica. ±m<D&oW) 

mmit. A7J3tMtt#tt*«**fc«>» EOM1 6 0C<Dtfl7J%OJiiKtt« 
77^/<«i*1 6 8„ 1 7 1„0A7jft3£g#£fl:U 

7 7-fA*««i 6 8 B , i7 1 „^6>ai^i5n§/t;u7s?toe-^/t7-^ 

<b"r*»^*«A»6T*«5. 7 7<<A*««1 6 8„, 1 7 1 n %M$}lZJSlat 
"r-5CtlC«t'J,COIf-^/t9-«fl:*'hS<«liL*C < !:t)^l6T?ttft*^ 
7 7^A««»(03tlti*J»*«Ofl!lfl!)ttll*fiTS**»^t>_ft*. 
*"CT\ *H»STI4, W7 7-fAJt«»ffl*OA*JB»a5l*tt?¥tt 

*»j£u *nic*-2i\Ttt««»i 6 1 ccAfl-rs/wxttwjiaaicjfci; 

7ttt*i<HSfl 1 6 1 «D«-^**;W (Dffi7Jatt©Ty7'TaS»2©ffi7jM« 
7y7 (EOM©|ii7J3t©JHaarc»i6Lfc3tii«»1 6 1 OtfiASfiftCDMff 
a) *ftU*U *0»2©ai7Ja*Ty:/**1=y5 1 fcEttUTU*. 

■*UT, 3t*»^Sl 6 CXit. **20*1!BIC«ty5t»«9»*ff5Rllc, 
£$KB)gS 5 0 #65*. 6n*»***i±EO» 2 <P£ij7J53igT y 7*<b ICS 
*3UTft**J»£ff5J:5'lc£oTU*. 

6CI4, ±E«3O*1iJCfe(7*E0Ml 6 0Cfr& 

ai7j$n§/^u7s^;©tf-^/t7-(7;$ij?a^, eomi 6 oc^EPiip-r^mE 

/Wa©£-*aflteM«***C<klC«fcyfT3. EOMI 6 0 C0tfi7jtt0bf 
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H 6 A<£>8tei&fg±|Ccfc3 1 9 3 n m^t^-C(i, 1 9 3 n mit\b1)&mZ~? 

*£tiJB!iB©j*^ eomi 6 o c^e>ai^$n€»A';u^3totf-^/f7- 

0 E O M 1 6 0 C (CEP7jq^--5^JE/^l/X(D tr-^5^fC*f-r-5te#1t(i, c o 
3tsRMt?(i, #Jftl£EOM1 6 0 c^m-tznE./* 

tzito. eomi 6 0 c^eaj^^n-s/t^^tr-^^js^^^.^i:, 77 

1 6 8 n . 1 7 1 .©A^fcMjtfftfcU -t<0tS»7 7-f /ttfMft 

1 6 8 P 17 1 „ A>6ai*$tl*/t^3t©e-^/t»7-^^b«»^* 
So 7 7-fA«*8l 6 8„. 1 7 1 n ^iHJJICSit-rSClcfcfCctU, CCOtf- 

&ft&&m?£u, *ti\zm-3i.\xytmm 1 6 1 icA*i-r3/i;i/*ft<7)br-^ 

3<D&Jj&m^y7 (EOM©ai^^t(Dtr-^5ilSfCMjE5L7t3tlii|iISPl 6 1 

us 1 iciEmuTi\«o coms^ai^^gT^yji^^gpaiTiT^sm 
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V z> x *> at \ 
■eux, Kmvmmwi e exit, *fi 3 <o^miz ^^^tmnm^n^iz. 
±mm&w s o frt>$x *>nznj£ftm£±&<Dm s oaj^sag v ? 7° t izm 

Kite, DFB#JiftU— if 1 6 0 AOai^SlC, E O M 1 6 0 CODfftlCSiB 
^fclftlfflcD EOM Z\<0 E O M icEPJD-f &^E£g<fc;*-l+<5 C <«: (c«t y 

£ y £ U >v£i£ < iSJEt £ d £ff*imx&Z>. 

*z\x\ *&&mmx\t, 'ikmtzmftiz&uxs %&%mmw.i 6co± 
^^om.mz^)m%m(omkm^^. %3<D®mzm^xmytm 

-mCfiS^H&SBI 6Dli % jte77<f/UH«8l 7 1 n <fcUt)HtfS0^8P n a B 
<D^^1££ftJftlt<5c<!:l;:<fcy, tt77'TAigflIft1 7 1 n j0>e>mai5n£ 

z\zx. K77'(rfmm%i 7 k <*y m®<Dft®a,izit. ±auxt3t« 

USUI 6 1 O§g^^WlC^-r§^a6©^0^(D«Jlx-)t7 7-rA*^ 
CpUrcUU-7t7 7-TA^<D^i|#tt<Z)$iJ^;£«i:LTI^ tflJAtf'J 
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m i icny . mstmrnyt^zk i 2 (i, tz-Ammyt¥%k 1 8 , *:/^-f 

<<>T#ls-* (^v^-flf) tLXfDy^-i 7fU>X^2 2, {&QH^IK1 
□ &ljffi2 4. t'-A7^'J '^2 6, mi 'J U-l/>X2 8 A, i2'JU- 
1^>X2 8B, iSU^^7-f>K3 0A, pnftU-^^^^-f >h'3 0 

ICcfcyfg£U£5§*tt£<E>3fc. (JUT. I>— iffcf-Aj <t^Sx) LB<D8lr®?fm 
^U— tf fc'-AL B<03t5S^lC|g{te>n^:77'f 7<f 1^>X^2 2 lc£& 
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ttojtafcfr&fcsiiratigu bps 2 cfl!>2jjwfcs;&>&*tm 

&y*&2 4#Eg£ftT(,^o C<&83B/^p&y$g2 4 ICI4, «ftftHIH-?. 
0JA(4il$<OR^gim«fcy/££§lP&y, /jN$^:R^PJ:yfiEy 3t-U> 

^77 * *t-<&<5 a<i*/j\$ < «^«6(o^p^y , ^m^mom^om 

y (Hi ■cttc©5^©2aia©Hipayfl!)*a«H**nTi\«) h^ies$ 
zommmn&vmi 4ii, »j«pes5 oicfcuaasti-st 
-^noigi!i^S4 o(cjcy@e$n*«t5icftt>Tfcy, cnicfcy u^* 
ju/t*->rcjfci;Torftfr©BP8y#»3fcft i L0#tt±icBjRwictt£ 

BW3RBP»y«2 4fl>&tttjfcB3fe#l LOftKLtlc. 5lt¥tf/J\£<8iI 
¥0**fcfcf-A*:/y3>*2 6#EB3*U Eicc©fcfi0#tt±fc, 
U3 1 £JU7*5>r>K3 0 A&tfnrijU3^JU7*^ >K3 0 B^ftSSttTB 
1 Ul/~U>X2 8 A&tf3f§2 y U-l/>X2 8 B^^A^y l/-3t*3R^K 

H3tl^^^7*7-f >K3 0 AI4, U^^URO/^-^SlCfct-f <5&&® 
0»&ttjWCx7*-**LfciincEflStU l^? 1 ^;PR±<D^B^^4 2 R£ 
aTEfSffiJBBBP^jacStlTl^. C©HJtl/f-*;l>7*7-f >F3 0 

> h* 3 0 B#E«3*U 3iM3t©IBte«a^»7«lc-t©pr»l/^^^^7 
-f >K 3 0 B€4rLTBW«84 2 R ^MlC*JUg-r^C<!:IC<fc^T. 
#0Btt#IK±3*i<5«fc3lcfcoTl**. 

•J l/-3t^**«fi£-r4«2 'J U-U>X2 8 b^oim I lo*b± 
C(4, £tt£2 'J U-U>X2 8 B£MU£Bftft I Lfcl^^URlClSHT 



WO 01/20733 



PCT/JPOO/05875 



73 

Br±lZ^>9 : >V-\s>X3 2*<iEi$nTl\-5, 
JU±<D^fCfct\T. y^^T^C 1/>X3&2 2<D\mm. BlWllsJ-ZfoT* 1 ? 

-<> h 3 o B<oumm. i/f^^Ro/t^->®ii ^wicsi\(cft«icia 

(iv 811 «JU-U>X2 8 A^TSSU^^^VKS 0 A4>£J£4>M 

□snstx^iiiu^^^^-rv h 3 0 B«9auft:&. $2 u u-u>X2 8 
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bf-A*7Uy*2 6TJ£l*£tt£§Sttftl Lli, tg#U>X4 4£ 
S (digit/pulse) <!:UTi»ga 5 Olctt^^tl-So COM 
^t'J 5 1 fllClElf ^tlTOa. 

8^^LTS^ : E-^4 7TS3t$tl«5 e Z^UhXx— ?5 8#tfi 

x>-y-U>X3 2, 'Jl/-#¥$*W£ffifl£lcJi;fca«U t'-A*:/'J y 
*2 6TKW3*U *#U>X4 BfcftUTEJttftti^ 7-CS#3tl*. 
tf-AX^U 2 6 «X/\W£0WlcE«Sft*#ft¥*™*© 

Ti*fl»M5 0lCtt»Stl*. R»*i-^4 7|* % *StttJB*Tli» ±£ 

oii/wNofcMmvm fcwizm\e>tiz>o c0E*fct*=*4 7£, 

75<f 7-ri/>X3R<!:LT» WAtfftH 3 ? 1 - 2 3 5 2 8 9 
tf£ft£**Jfc-r*#flMStt£5, 3 0 7, 2 0 7^, ^§1^7 - 1 4 2 3 5 4 
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^&^&tfCiniCMJ&^<5*ll*#ifgf5 5, 5 3 4, 9 7 omzaizmTizztiz 

P^$HS^>IBtE<7)— gp £ "T £ . 

77^7-fl/>X^2 ai^felz.^tffTt^^Cdiffractive optical 
element) ^fflUTfc&O,, frfr&mVtft^mttm^ZWi^z^ tftM^M: 1 

HiB±T<OM^ (EPS 2 ;*7t^<aff2tt^*£ A^b-TSCifcfc: 
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&5 2 R^^UT^TOU— 4 RlCj:?Ttf-3B3*L C©U— tH= 

g#63 0 -ffcfc^ 2*51 9 3 nmO«3t3lt€fflO-5ii^Ctt^lS5R*ffl 
O-SCimS^ Ml 5 7 nm©B3t3t*ffl^*»^li» 7 

©ZH^fiIOJ6H**«tt»J|!kC!)U>Xxl/^>h7 0a % 7 0b. # 

6*J*SftTlx*. COfil&ft^JRPLtLTf*, JSHB«i8 
1/4, 1/5, 1/6fc£0fc0#ttffl$tlW*. CCD Ac 46, i|i|fE©$n< 

\/f-<P)VR Icfcrt 3 ftfc/t* - P L (C<t^ TftlBft* j8 T$g/J\ 
SnfcfctfMlCl/yah #l?fc£ftfc£xAW±©*iJy htf© 

#*ft*ft*l&ICS»TO£fcoTl**. L/?-^;UXx-vRSTlZ 
«"biBU-#±©l/>Xxl/>>H7 0 a(i, 'J>ftt0ift»tt7 2IC<fcU 
C©$8gBtf7 214. #flP>tt&&IE»ft?-* «Atflfxy*^7 4 
a, 7 4 b, 74c (ttfflM®Vft$?7 4 c (IB^* 1 ** ) iCckoT, 3* 
3d#£ft3£<!:fclcgmsi$7 6£«iS3ftTU*. ±E0«»**7 4a, 7 
4b, 74c[C«fc?T, U>Xxi/*>h7 0a®JS213j£€afilC» £f2ft 

*>. U>XXU>>K7 0 ail||?7 4 a, 7 4 b, 7 4c©£ft«lCJ& 
D Tfttt A X |C j& a T¥ftgifr $ It £ C t ifi-C £ S £ 1 t> A X £ M 
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4 a, 7 4 b, 7 4 c \Z**7L e>tt&Sff#, ±$J«^f 5 0^e>^CI^ 
UT^i|tl!tMiE3>hP-^7 8lcJ;oTftJffl]<*tU C tiled: oTfglft^ 
74a, 74b, 7 4 c 0>ftffiSjPftia3ft£<J:3 fc*3» El 1 

>h7 0 b^C0fte<^^>XxU^>h (Etk^BS) 05tS!l^*&-ro 

*HJS^-cr±, ^H^lc«k y l/>Xx > h 7 0 a ©±Ti t 

-f^h-*>3» ^e.U>Xxl//>K7 0a©±TMItSU 
IE=I> 8 \Z%i7K$:^A_TmW)m=?-l 4 a, 7 4 b, 7 4 c &mW)T 

-SCilCcfcUfg^ (Xli^-fXl — *>3» *&IE£fT5J:5lc£:oTO£o "t 
&t>?>, **J6JB*"C(4» ^4#tt«iE3>hP-^7 8. IBiJjJft?- 7 4 a , 
7 4b, 74c, &tf±ftJftl=gSa 5 0 IZ J: o T. &f£ft^ P L 

¥«a:W-|Mt*fflOTt>«fc<» dtf>i§^liii*ISL/>Xxl^>h7 0 a(D±T 

H(rlE(D*a<, R CifeifiOUVXl \s*>\* 7 0 a#i£ianj^<h£: 

r>TH*#. C05XU^>h7 0 aCMglp, t 1 * * I — > 3 >4#1£lC^X.5f2 

a lzftx.T<!foU>XxUpt > h* U>XIBB«»(D/i«>(c»ll!iprfilCc:«j«u 
fcfc, U>XxU*> h 7 0 aJUtt0)d>ft:< £6 1 Otf>L/>XXU«*> h£ 
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ift»3t**PL©fi«9ISr*fe««tt»iE**€»(tT'bfi<.**lxtt, 

3t¥IPL^fi!imi/>Xil//>h (&tf±IE¥*T¥iJ15) £LTI££ 
^53^**;UEI|£;fHx5C:<h#-?£&#, 5 7 nmOU— !ftt£ffl 

./U&WBlx&tl*. 

»PL©a*«tt©*«E8»*jttti-r«. *lt» c<d*«ie£im*£#i* 
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yj&miz^^xi*. «*.m:iwf9-2 i 3 6 1 9^nmizmmizm^tsn 

•SY^ifijstXcniciS^-r^x^ifi] i ic£(**!!£liis&3r£]) fc 2 ;^7tig 

i&^tl&J^lCfcoTO-So ClDXYXx-v 1 4±lCjgtS3*i;fcZ^Uh* 

it 5 4 wfc<fc y tta stu »f ^it 5 4 won-anffi^syam 5 0 

cct, &mmi*s HHlcte, XiAlcM&JESm£W?-*x£I&|£<t: YiA 
XiA&SfHI'mj. Ytttt«Sf3»ffl % &tfla]& (3— <>^«, tfy^i^a* 

Z^h7f-y5 8±lCli* 2x/\W<Z)jS0SIC. £x/\W<D^feffi 

mm 4 2 W <fc y -0 ij x |S] lcE^«spffli*ft*»(Oy\^ v >^£*f U 
v>^tf)**gPfC^fc1$J£4 2WiSffHDJB«fl!)^'J v 



WO 01/20733 



PCT/JPOO/05875 



80 

ZfJl/h7f-y5 8±lCli. &Mt£U? 1 *JU77'f*>hlf£*T3|&l;: 

©M#$xAw©*iB£siaERi-©R$ ^ * tiro*, c F 

yRSTMXY^f-y1 4 #igi!)$tt, £]^<DR%tHS4 2 WfllCS^T 
F M±<Z> l/5^U7^-f * > hffl»*T-^*JM$tl» ^(DS^V- 

£ ic ;u r ±<o \s^<? - * mwmz a& a j: ? ic u?- £ ;u r t z 
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ffi«H«#tt3l!JSn<5. 

i*Axic>*uT««)*iRiJ:yiia»«ia«^3R6 oai, "tti&fDtemittm 
**wr a c <t icj: y . mzw&k pl©7 * -a -xmrn icj& dtm 

fciij&(60a, 60b) lc;*7-fey h^^T^O^-^ U ^l/-ya>$fi 
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6-283403 ^&IE^tf CttlCttifc-f <5*S$#ilFg 5 , 4 4 8, 
B©BrtiS*#WrBy icfeUT, ±IE&&&tf*fflf#l*[cfcltS§B*£iSffl 

5 iz z hxx- x58©z 4m.*'*m7K<D®.m3kzft LTumtz z\tiz 

«fcy. h7*-;fcX (SiftJi-^fc-tt) hU"CU>^*j|fff 

&*5* £tt3fc¥*6 0 brtfCTft3p«€«(tTJS6j*ittai3R (6 0 a, 6 0 b) 
\Z*7-ky h**M.*«fc5lCLfc©li, MUHEOfci&lCl/^XXU 

■*J8IBft¥3RP L©|gfliiBOffilllc-»Si**M^*«fcd«>-cft«. COD 
*Hiii^STi±s U>XxUpt> ^7 o a©±TM<!:7;i--:*jXg<fb» 
©H«t>WltKlC«fcy*j6 % 'J 5 1 (ClEHLTl^. &<fe % U> 

Xxi/*>h7 0 a©±T*<k7*-a*Sfc«0B«litt»B*JIH*Tt>A 
U, *-hU*y>*Tli£**flfcWT(;mfc"*\ -&©£2:£|rJ<»: 

*^-r«#j£**lRlO*lcBLTf75«fc5lCLT"bA^. 

HffIB±^gg5 Oli, CPU (f^XXftlSI), ROM PJ-K-*> 
•J ■ >*'J), RAM (5>?A • 7^-bX • *tU) H^f>jS<5^t>KD-57-f 

^>URi:9x/\w©BIJW*fi» iJiAWtDXfyt^, Bft*-f 
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&Jl*>T—iS R S T^LT+ Y^lSj CE.fi- Y3fr|6]) Ic&g V R = VT^lS 
tl&(DlzmmisT* XYXf-y 1 4£*M,T9x/\W#^tHJ^4 2 WlCfcf 
bT-Y^TIfil (Xtt+Y^[pj) tzSJgV w =i3 • V (j8|iU3^URJ^6>9x/\ 

n^n^-r-g). x-t^ \£>{f<Dmzu % iia»si5 0Tttu-ifT 

4WOtt>liJffilcSO*tNT^X/\X^-^iEi!jgP5 6^UXY7f- 
4<&tem£ftJSPT5o 

*%ffi)gflga)S£gB 1 0 fcfc(,\Tm£*fc& (N*fc) tf>£x/\w±lc 
l/3 L *)W**-><DffiftZftom&Omfti'-<r>XlZ-Di.\T3E.%m'&W5 0 

mm$kftlZ^\,\TWlWfZ>o 

-*izm-3^x. ^a6*>3 * a y h^momtftmm ^ 

® fiA^si) tmcmzizmmznttmTjkomm&mstcD&ji 

IC*tUT^#>&iE (+t'J^U->i» £ttTU£t><D£"r<5o -Ox^U 
-*-fe>t»-4 6<E&IE<!:I*» -Ot^U 4 6C0i±i:ft£* &®±<B^ 
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7JlC*tl/T> t'-Atzi^^l 6 4rt©X*;H*E-^ ftiiiHSM 6 1 ft 

oytnm&m? uo, 1 8 1 atx^^gp 1 6 3 ^<D%n^m=i- 1 8 2 

® $£IC, ±IE*VJ:7V-v3>#^7U;t^>7^U-*-fe>1t4 6 0) 
-*-t>+)-4 6 <Z)tii7J<J: 53*^-^4 7CDtB^<i:<Z)fflM«^«)*»&tl 

W*# (&^¥%0)HQttN. A.. 22JttfeS©JBtt (Hn|fty2 40aSt>« 

>7>kx^-^h). \s?*)\,<dm® mmmis?-*^ A-7h->w 
eaeiwic, %muMmm 6ccj:y % wjsu^sh oftflgicjcysfttB* 
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f^^R$l/f^^f-yRS T±ICP-Hf<5. 

±#mmw5 om ^s^<z)9xA$i£^i;:9xAW(D&&£*gj* 

CttlCcfclU SXAflfcgt^&tf X Y*T— i> 1 4±(0^^O5XA§ 

XAP- K) Wftfrtl. - 1 8 6 0 6 1 et&4B&tfftH¥ 9 - 

3 6 2 0 2^$SMCXfCCne>(C>t*J^-rS7|tH!^f|:ajMS^0 8/6 7 8 7 8 
8^f|[c|P^£n<50*>t$l><5-y---5 1 7'7-'r,* y hM77>f>77'r/> h 
(15IJ^tf^^HS6 1 -4 4 4 2 9*|&&;&tf£ttlCttJfc^&*@mfSfS!fl4, 
7 8 0, 6 1 7^|C^^$nSfi/Jv2m;4^f«JfflU^ff^M^*ffltNT 
!)i/\w±0iT©y3 v hT$i|&<Die?iJ^ii£*ae>«5x>A>* K • ^p-A 

;u • 7^-f*> h (ega) n) <o-m<DT^>(^> hifsoaan^fr?. z. 

AWlOSyi 1 ; hHl^<D^5t<D^«)O^Sggj&^lc^x/\W^ii$l±S 

-f>^iCT'^x/\w±<D^(D*>3 ^mz[/ i m)\,rt*->*un?z> 0 

&Jt£ftjfcS^tlfimtt«£9XAW(ciM.<5£«>* >r>-7 t ^l^-^-fe>-y-4 



WO 01/20733 



PCT/JPOO/05875 



86 

mmm^m^ 6c-eii, mmLfcmi (Dmmiz^tjm^tmcommm^ott 

1 *&B<££xAW[ctt^3^fe#ifc*71-3<^ SMlggSOTIi. 

<D£XA$££|C'7XAWtf)£&£*§*-f3, CtKC^CJ, •JXAli^&tf 

X YXx-v 1 4±<7)^il^0^XAg|j-jilL«imiC t i:oT^x/\^^^ 
tU JU^IEiliiaKzbT-e^^O^XAlcWLT-b— ^7^^ *>K 

© ■? x a w izttt zmitmtefr e> ©st^^ p l omm®®. C7*-*x<d 
^. it ±#jisigg5 om 7 7 <Dmmizm-3[,\T. & 

5£i&^£&fift1$raiE=i>hP-7 7 8 lc%^.*<!:«i:t)lcS3t^^6 0 
■eUT, ±mtmmz % Z<DOJL/\W±<Dm&<Di/3yhffi®\ZX J ry7- 

Tli, e-At-^Ml 6 4<&*-*&£|;:g-3l\TU— !f $J®gg 1 6B 
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XTlgidm?- 74a, 74b, 74c £Igi& UT«IB3te5&3R P L <D±IS<Z)^m 

■r & -b >-y-c& ^ r *> n i>. 

SI 6 B^tf-Atzi^^l 6 4^m^^X^P>^OSg^^@fl*)fC 
DFBfiftU-tf1 6OA05IIj|)!^-|ittS ( k9l:, DFB^iftU- 

ciftiCcty, i^in o<Dm®+iz % *ms* Mfc^gflsice 

c0«fc5fc»ftSM, ckymttfl*)(cji, is^g^^Mv s^c^H^o 
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mm'i1bZ>tZ\t. «Atf**p*ftE (¥«D*mE£<t:) T(CSfl&#¥»fc£ 

rtau w*r^*»aaT?*oT**oiffl[iitiisffias-r*. st^t, eg 
ft s** c t \z <fc o t» nnmz&mwttnmwkifiB. 
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?74a, 74b, 74c &mWi LTsS:5£&ft(D^MlC<fc U MIE£ft<5iS:i*}fe 
>VU-^l 8 lZcfc-5^ift^ : ?-7 4 a, 7 4 b, 7 4 c ORIftlCj: U*SIE$ft 

¥3fc<&IMMttt<0«I!l#*l«iE-r -5 C 
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**^^tt»»3t^PL©3t¥ttl!l*3^l^■r*wl» *is) ic^t* 
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£i 2 8~i sora-cvmT^ztizji^x'iixiim^o z<d£?iz. *itfls 
3Lj\m<D\sv* Ymmm<nm\{z&t>ikitm%m<oumm&iEmz'ri oz\tw 
u^>x. ^mmmmxit, ^(o^^^-^m^mizm^^tix^fc 

UT£D-S, -> 3 yh^ &yzf&) <Z>:7p o££iiIEir-5SSftS 

ffl'M<Drzit><DmmT'$>2>, #'(i-s.y#is>>?wn%.mytm<D±'\ o%mm. 
> 3 v vmzrrv e>#mmx'&& looms mmoi&fflpuzmmmzwM-t 
M'®mm£[sTmj£mytm(D± ^ %n.m.. i ->a * ^mm<Dmm^- 

i *>a v homytmmx&z 2 om s e c(Dmm?uznmmytn<D± 0. 2 % 
mz&z>itmnm<o'pi3.< <ht>-^^^A(isy ^. 

^©/t;ux<D^ y ii um f <h 3-3 «h % / w;*fe#M ic £ x/\ wtf&ift 
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N = D/ (V B /F) (3) 
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2 . The inventions of claims 31-42, 83, 84, 86 relate to a light source or exposure 
apparatus involving a technical feature comprising a light producing unit having 
a light source for producing a single wavelength light and a light modulator for 
converting the light from the light source to an optical pulse, an optical amplifying 
unit having at least one fiber amplifier for amplifying the optical pulse produced 
by the light producing unit, and a control unit for controlling the peak power 
of the optical pulse; the inventions of claims 96-98 relate to an exposure method 
adopted to the exposure apparatus; and the inventions of claims 102, 103 relate 
to a technical matter in which the use of the exposure apparatus is limited to 
device manufacture. 

3 . The inventions of claims 43-52 relate to a light source involving a technical 
feature of comprising a first control unit for calibrating the wavelength according 
to the data on the temperature dependence of the measurement reference wavelength 
of a beam monitoring mechanism. 

4. The inventions of claims 53-65, 92 relate to a light source or an exposure 
apparatus involving a technical feature comprising a polarization adjuster for 
causing the polarizations of the beams of light of the same wavelength transmitted 
through optical fibers to agree with each other and a polarization* direction 
converting unit for converting all the beams through the optical fibers to linearly 
polarized beams having the same polarization direction; and the inventions of claims 
102, 103 relate to a technical matter in which the use of the exposure apparatus 
is limited to device manufacture. 

5. The inventions of claims 66-70, 93-95 relate to a light source or an exposure 
apparatus involving a technical feature comprising an optical waveguide member 
mainly made of either phosphate glass to which a rare earth element is added or 
bismuth oxide glass and an optical amplifier for amplifying an incident light beam; 
the invention of claim 101 relates to an adjusting method applied to the exposur 
apparatus; and the inventions of claims 102, 103 relate to a technical matter in 
which the use of the exposure apparatus is limited to device manufacture. 

6. The inventions of claims 71-76, 99, 100 relate to a wavelength stabilization 
control method or an exposure method involving a technical feature of including 
a first step of previously measuring the temperature dependence of the measurement 
reference wavelength of a wavelength sensor for measuring the wavelength of a laser 
beam, a second step of performing absolute wavelength calibration to cause the 
measurement reference wavelength of the wavelength sensor to agree with an absolute 
wavelength, approximate to a preset wavelength, provided by an absolute wavelength 
providing source for providing the absolute wavelength, and a third step of setting 
the measurement reference wavelength of the wavelength sensor at the preset 
wavelength; the inventions of claims 87-90 relate to an exposure apparatus comprising 
a control unit for adopting the control method or the exposure method; and the 
inventions of claims 104, 105 relate to a device manufacturing method in which 
the exposure method is used in a lithography step and a device. 

7. The inventions of claims 81, 82, 84, 86 relate to an exposure apparatus involving 
a technical feature of comprising a light producing unit having a light source 
for producing a single wavelength light and a light modulator for converting the 
light from the light source to an optical pulse, an optical amplifying unit having 
at least one fiber amplifier for amplifying the optical pulse produced by the light 
producing unit, and a control unit for controlling the frequency of the optical 
pulse; the inventions of claims 96-98 relate to an exposure method adopted to the 
exposure apparatus; the inventions of claims 102, 103 relate to a technical matter 
in which the use of the exposure apparatus is limited to device manufacture; and 
the inventions of claims 104, 105 relate to a device manufacturing method in which 
the exposure method is used in a lithography step and a device. 

8 . The invention of claim 91 relates to an exposure apparatus involving a technical 
feature of comprising an exposure control unit for controlling the integral exposure 
applied to a substrate according to the variation of the sensitivity characteristic 
of the photosensitive agent caused by a change of wavelength. 

There is no technical relationship among the eight groups of inventions involving 
one or more of the same or corresponding special technical features. 
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